A two-step screening approach for the identification of blood donors with highly and broadly neutralizing capacities against human cytomegalovirus.
Hyperimmunoglobulins are frequently applied for prophylaxis and treatment of human cytomegalovirus (HCMV) infections but were only marginally effective in meta-analyses of clinical studies. This might be partially due to selection of donors rather for total anti-HCMV titers than for neutralizing capacities. To improve efficacy against HCMV infection, we aimed at developing a high-throughput screening method for identification of blood donors with highly and broadly neutralizing capacities. Using a Gaussia luciferase-expressing reporter virus, 1000 HCMV immunoglobulin (Ig)G-positive plasma samples with known anti-HCMV immunoglobulin titers were analyzed regarding their neutralization titers against fibroblast and endothelial cell infection. Based on these results, a high-throughput screening was designed. Highly neutralizing plasma samples were further tested 1) by an enzyme-linked immunosorbent assay-based neutralization assay regarding efficiency against different HCMV strains and 2) for their efficiency compared to commercially available hyperimmunoglobulins. Total anti-HCMV immunoglobulin titers did not correlate with neutralization. Mean neutralization capacities were 15-fold higher in endothelial cells compared to fibroblasts. All plasma samples neutralizing fibroblast infection were at least equally effective against infection of endothelial cells, providing the possibility to simplify our screening method by testing only fibroblasts as target cells with a plasma dilution of 1 in 400. Of the nine tested top HCMV neutralizers, four were broadly effective against different HCMV strains. All nine were significantly superior to hyperimmunoglobulins. Donors with highly and broadly neutralizing capacities can be identified by a two-step high-throughput screening approach. This may provide a basis for improved antibody-based treatment or prophylaxis of HCMV infections.